The micronucleus test and erythropoiesis: effects of cyclic adenosine monophosphate (cAMP) on micronucleus formation.
The aim of this study was to determine the mechanism of the rodent bone marrow micronucleus test in relation to erythropoiesis. We have previously reported that an acceleration of erythropoiesis increases the frequency of micronucleated polychromatic erythrocytes (MPCE) induced by mutagens. The blood plasma erythropoietin level increased after the injection of N6-2-O-dibutyladenosine-3',5'-cyclic monophosphate into adenosine 3',5'-cyclic monophosphate (cAMP) at a dose of 500 mg/kg. A peak of erythropoietin induction was observed 3 h after the injection of cAMP. cAMP itself did not induce any micronuclei in erythroblasts of BALB/c mice. So, the frequency of MPCE did not increase after injection of cAMP. The highest frequency of MPCE and the dose-response relationship between the cAMP doses and micronucleus frequency were observed 30 h after injection of mitomycin C (MMC) in mice which had been administered cAMP 24 h previously. The highest effect of cAMP on the increase of MPCE was observed when cAMP was given 24 h before MMC injection, thus indicating that accelerating the multiplication of erythroblasts increases the frequency of MPCE induced by mutagens. The induction of MPCE in the bone marrow by three other chemicals (carboquone, 5-fluorouracil, and vincristine) also increased after pretreatment with cAMP. Our results suggest that the increase of MPCE induced by mutagens can be amplified following the acceleration of erythropoiesis by pretreatment with cAMP.